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SECTION I 


INTRODUCTION 


Prepared by: Roaalyn Barbieri (JPL) 


A wo/kshop was held at the California Institute of Technology on 
February 12-13, 1980 to discuss factors which would impact the imple- 
mentation of a Photovoltaic Residential Applications Program, Sponsored 
by the Jet Propulsion Laboratory (JPL), this workshop brought together 
twentv-slx individuals from private industry, universities, national 
1 aborator les , and the Department of Energy (DOE). 

There were two major aspects of the workshop: 

(1) Presentat ions on aspects of the Photovoltaic Program and the 
National Solar Heating and Cooling Demons t rat Ion Program to 
provide a common basis for discussion* 

(2) Focused discussions to elicit response and dialogue on the 
issues pertinent to the Residential Applications Program* 

The workshop consisted of four sessions composed of brief presen- 
tations bv participants and moderated discussions. The first session 
was an Introduction to the Phot ovol tales Program as a context for the 
Residential Applications Program# The second session discussed the 
Solar Heating and Cooling Demount rat ion Program and the structure and 
operation ot the resident ial market. The third session studied the 
factors to be considered in the design of non-hardware experiments. 

The fourth session consisted of a working forum In which the ideas and 
suggest ions from the previous sessions were summarized and synthesized. 

The agenda for the Photovoltaic Residential Application Program 
Implement at ion Workshop (Appendix A) shows how the workshop was broken 
down into the various presentat ions and topics discussed. Copies of the 
conference viewgraphs (Appendix B) provide further detail on t lie pre- 
sentations. Remarks i roin attendees (Appendix C) are included with 
suggestions stimulated from the workshop, A bibliography (Appendix D) 
Indicates the amount of information available on issues relevant to the 
program, it is no way inclusive nor does it indicate a higher value of 
those documents over tho.>i not included. Preeonf'eronce communications 
and a list of attendees (Appendix E) are also included. 


A. OBJECTIVE OF THE WORKSHOP 

The objectives of the Phot ovol talc Residential Applications Program 
Implementation Workshop were: 

(i) To provide a forum for dialogue on JPL/POK plans for the 
residential applications program in the context of the 
out i re Pilot ovo 1 ta i es Techno logy Deve 1 opment Program ; 


(2) To diBcuHB approaches to the detailed implementation of the 
Residential Applications Program based on the experience of 
the Solar Heating and Cooling Program and other relevant 
concerns; 

(3) To aquaint potential program participants with program 
objectives and begin to involve them in the planning 
process . 
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SECTION II 


SUMMARY OF PHOTOVOLTAIC RESIDENTIAL APPLICATIONS 
P ROC RAM IMPLEMENTATION WORKSHOP 

Prepared oy: Dr, Richard Tabor#, MIT-Energy Laboratory 


A. PURPOSE 

Tin* Photovoltaic Resident lal Application Implementation Workshop 
wan held to introduce and di#eu## a net of concept# in the development 
and implementation of the residential component of the photovoltaic# 
program. Because there wa# a significant number of individual# prewent 
who had not been previously involved in the photovol taics program, the 
purpose wa# extended to include an introduction to the photovoltaic# 
program, the residential implementation plan as currently drafted and 
the activities currently being proposed a# component# of the multiyear 
purchase program. 


B. SESSION I - INTRODUCTION AND CONTEXT 

The first session introduced the concept# involved in the Multi- 
Year Program Plan (MYPP) , the current residential program and the 
multi-year purchase program. Given the nature of the session there wa# 
little discussion of the underlying assumptions of the program, or of 
the technology development objectives and their likelihood of 
achievement . 


C. SESSION II - INFRASTRUCTURE DEVELOPMENT 

The second session focused attention on the development of an 
infrastructure within the construction industry from which to build a 
residential photovoltaic# market . The first component discussion 
focused around the activities which were undertaken by the Department 
of Housing and Urban Development in the Solar Heating and Cooling (SHAG) 
program. While there was explicitly not an effort to evaluate S11AC, 
there was considerable discussion concerning the purpose of the SHAC 
program and its targets and implementation. There was considerable dis- 
cussion on the correct audience for activities such as a solar heating 
and cooling demonstration program and/or a photovoltaic# demonstration 
program. There was concern that there be a clear det inition ot the 
audience in the early phases of the program lest there be a misconcep- 
tion of the readiness of the technology or specific components for the 
market . 
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Five cone iuBionn/recoajmendat ions emerged from the first component 
of this portion of the workshop. 

(1) Experiments should be advertised as experiments not as 
demonstrat ions and the objectives of the experiments should 
be spelled out carefully so that persons looking into the 
program will recognize them for what they are* 

(2) It is likely that the cast of characters involved in develop- 
ment of the market for residential photovoltaic power systems 
will evolve as the program evolves. It is not necessary to 
have a complete organization in place or to have all actors 
involved in every stage of the process. 

(3) An experiment which can parallel the technical development 
work over the next several years should be developed to 
handle the "soft" issues of the market development process. 

(4) If there is to be a significant Involvement of electric 
utilities in the residential photovoltaic power system and/ 
and/or the decision of an individual to purchase such a 
system, the state public utility commissions Bhould be 
involved as soon as possible, 

(5) Considerable thought should be given to the channels of 
Information used to communicate the concept of photovol tales 
to the potential buyers or installers. Tt was pointed out 
that one visit between trades persons may be worth one ton 
of paper generated by governmental study groups. 

The second component of the infrastructure section of the workshop 
dealt specifically with the role of the builder and/or contractor in 
the market development process. The discussion involved a number of 
attendees formerly active in the SHAC photovolat ics program. Their 
comments reinforced and added to many of the conclusions from the 
proceeding session. 

There is a tremendous conservatism in the residential building 
industry which makes innovation a difficult and slow process. In gen- 
eral, the labor pool works inversely to the economic structure of the 
industry. In good times the skilled labor pool is diluted as additional 
workers are pulled in, making innovation unlikely given skills levels. 

At bad times, when there may be excess skilled manpower, there is fre- 
quently additional financial conservatism working against innovation. 

It was generally agreed that innovation occurred within the residential 
sector at times of stability both within an individual firm and within 
the industry as a whole. 

Largo builders generally will innovate with processes while small 
builders will innovate with materials. 
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A discussion was introduced on how best to bring a concept into 
the residential market — working from the custom built homes or from 
public housing (governmental sector). The strong conclusion was that 
the housing market always began at the best homes and worked its way 
down. The reasoning behind this was twofold. First "aspiration" played 
an important part in the filtering down effect. Second, placing any new 
product in low income housing both guaranteed its rejection from above 
and its rejection within the lower income environment where the "guinea 
pig" syndrome was of major concern. 


Finally, the pathway used for introduction of the product must be 
the established one. Communi cat ions occur between the manufacturer, 
supplier, subcontractor, etc. These should be maintained and strength- 
ened for photovoltaics to enter smoothly and routinely. 


D. SESSION III - NON-HARDWARE AND SUd-EXPERIMENT DESIGN 

The third session focused on the development of experimental 
designs for collection of market data in conjunction with the residen- 
tial experimental work currently a portion of the program, or with the 
proposed multi-year purchase. Strategy discussion centered in two spe- 
cific areas. The first was the development of market response data 
using rolling panels to collect large quantities of data from relatively 
smaller samples of respondents. The second discussion area was the use 
of experiments designed to collect specific data for econometric analy- 
sis of potential consumer response. 

The conclusions drawn from this bession were similar to those of 
the first session. 

Technical experiments should be designed so as to collect a maxi- 
mum quantity of economic and market data from those participating in 
and/or observing the experiment. 

It is important to carry out the experiments in an environment where 
there is contact with those individuals who will be involved in the final 
marketing of the residential systems. It is also important to maintain 
the experimental nature of the presentation and the data collection activ- 
ity. 


There are a number of data analysis and organization structures 
which may be of use in planning for the governmental role in final 
market deployment of residential photovoltaic systems. The data 
requirements for each of these should be evaluated in the near term if 
they are to be incorporated into the experiments of the next two years. 
This will assure that the programs management will be able to prepare 
appropriate solicitations and seek the' participation of groups and 
institutions which would further the objectives of the photovoltaics 
program. This should also include the ability to incorporate individual 
components of the residential program into an overall program structure 
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that includes both milestones for governmental activities and points of 
evaluation for further goverraaental involvement. In addition, it Is 
necessary to recognise that it ia the private marketplace that is the 
final Instrument for acceptance of photovoltaics. Many activities can 
be accomplished more effectively through private industry than through 
government intervention. 

There were a number of specific suggestions as to programmatic 
activities both to introduce photovoltaic systems to the residential 
housing market and to solicit information from individuals within that 
market . 

The following is a summary of suggestions: 

A set of smaller workshops for subgroups within the building 
community should be held. These should involve a separate small work- 
shop for architects, for professional engineers, for architectural and 
engineering firms, and for builders. A note of caution was requested 
in tba timing and information presented in these sessions and it was 
suggested that the material and meetings be presented by members of the 
craft rather than by members of the photovoltaics program. By extension, 
it may be argued that this suggestion carries over into other specific 
portions of the market such as electric and public utility commissions, 
insurance industry representatives and possible to the financial 
community. 

A set of comments focused specifically on the organization of 
cycles or rounds associated with the proposed multiyear purchase stra- 
tegy. The most frequent of these was a concern for involvement of a 
number of groups. 


K. SESSION IV - WORKSHOP SUMMARY AND SYNTHESIS 

The final session of the workshop was intended to bring together 
a number of the themes covered in the earlier sessions and to elicit 
from the individual participants a sense of the meeting in terms of the 
potential areas of action — and areas of potential problems — within 
the residential sector. 

In response to governmental initiatives, there were a number of 
points brought out concerning both the typo of solicitation required 
and the anticipated lead organization. The model which appeared to 
have the most support was one in which the solicitation appeared dir- 
ectly from the government and called for a team effort involving the 
architect, builder, photovoltaic manufacturer, developer and possibly 
also the final consumer. The discussion from representatives of archi- 
tectural firms was that they would be the logical leaders for such a 
team effort, and that in all liklihood they could and would respond on 
relatively short notice. The model of going directly to the developer 
did not have much support, particularly given the problems associated 
with this model when used with the SHAC program. Other models such as 
complete laboratory control were seen as necessary in early experiments 
but less acceptable later in the market development process. 
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Throughout the meeting, there was a stress on stating the objec- 
tive* of the experimental, purchase strategy or market development program** 
early in the planning process. This would include architects, developers, 
builders, etc,, In a program that could, with a relatively small numbei 
of experiments, work out many of the logistical bugs. Such early actions 
could accelerate the rate of purchase activities and, at the same time, 
absorb some of the risk associated with the much larger purchases scheduled 
for one to three years later. It was pointed out, however, that these 
activities should be integrated with the technical experimental work 
already underway. 

The workshop ended with a number of the participants agreeing to 
later discuss the organization of additional meetings which would involve 
smaller professional groups. It wa;- evident from the discussions that the 
first of these proposed meetings will be open to architects and planners. 


SECTION III 


RESULTS AND PROGRAMMATIC RESPONSE 


Prepared byi Rosalyn Barbieri, Ton W. Hamilton (JPL) 


The workshop elicited a great deal of discussion. idea*, sugges- 
tions, and recommendations on issues pertinent to the Photovoltaic 
Residential Applications Program. While specific action items did not 
cone out of the workshop, issues and approaches were raised which have 
generated programmatic activities and discussion o, how to formulate 
the Residential Applications Program. In addition, the workshop stimu- 
lated certain participants to subsequently provide additional suggestions 
of benefit to the program. 

The group of participants also has created a resource Cor the 
photovoltaics program which can be used to provide advice, review and 
comment , and channels of communication to their colleagues. Feedback 
from these individuals will increase the ability of the photovoltaics 
program to provide credible programmatic activities. It will also pro- 
vide a real world perspective on the ability of the program to perform 
certain functions and meet established goals and objectives. 

The wealth of discuss!. a n that resulted from the workshop supports 
the need for continuing these types of interactions. A different orga- 
nization of the workshop would have elicited different types of dis- 
cussion and participation from the attendees. Issues not discussed but 
which are important, are seeds for other workshops of this nature. The 
workshop provided a much clearer insight for the photovoltaics program 
as to the parameters required to successfully implement and manage a 
residential applications program, and particularly the importance and 
the proper design and use of experiments. 

Appendix C contains some after the fact impressions of the 
workshop. Dorothy Laonard-Barton of SRI International discusses the 
market diffusion strategy, the importance of proper timing and targeting 
of experiments and information. She suggests how marketing activities 
should parallel and complement the system and technology development 
process. A mission team concept is introduced and described. 

Jeffrey L. Smith has summarized his impressions and conclusions 
arising from Session III. He focused on the distinction between 
"experiments" designed to elicit new information and "demonstrations" 
designed to disseminate known information. A clear statement of detailed 
objectives of each phase of the residential program is essential to an 
efficient program. 

Tom W. Hamilton discusses some nomenclature inconsistencies and 
offers his impressions of what was learned and what direction the program 
should take. 
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APPENDIX A 


AGENDA 


AGENDA 


FEBRUARY 12,1980 


SESSION I - INTRODUCTION AND CONTEXT 
8:30 a.m. - 11:30 a.m. 


Moderator: PAUI. CARPENTER, JPI. 

Presenters : BOB EASTER, JPI. 

TOM HAM II.l ON, JPI. 

ED KERN, MIT/Lincoln laboratory 

Topic*: 

1. The context of the residential applications program within the 
photovo 1 ta i cs program as a whole. 

2. The status of current residential technology development and 
experimentation plans (strawman scale and timing). 

3. The objectives of and a strawman implementation approach to the 
Multi-Year Purchase Program aspects of the Residential Applications 
Program. 


LUNCH 

11; 30 a.m. - 1 p.m. 

SESSION II - INFRASTRUCTURE DEVELOPMENT 
1 p.m. - 3:30 p.m. 

Moderator: RICHARD TABORS, MIT/Energy Laboratory 

Presenters: TOM NUTT -POWELL, Harvard/MI T Joint Center for 

Urban Affairs 

DICK RITTLF.MAN, Burt, Hill, Kosar & Ritileman 
(presentation Wednesday morning) 

Topics : 

1. Development of issue agenda — recommendations if appropriate. 

2 . Work assignments. 


End of Day One Sessions 
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AGENDA (contd) 


FEBRUARY 13, 1980 


SESSION III 


NATURE OF THE HOUSING INDUSTRY AS IT PERTAINS TO THE PHOTOVOLTAIC P ROC. RAM 

8:30 a.ra, - 9:30 a.m. 

Presenter: DICK R1TTLEMAN 

Moderator: JEFF L. SMITH, JPL 

Presentors: TOM HAMILTON, JPL 

FRANK CAMM, Rand Corporation 
GARY LILIEN, MIT Sloan School 

Topics: 

1. Experiment and sub-experiment implementation. 

2. Example sub-experiment concepts: user response measurement and rate 

structure experimentation. 

3. Implications of sub-experiment concerns for program design. 

LUNCH 

11:30 a.m. - 1 p.m. 

SESSION IV - WORKSHOP SUMMARY AND SYNTHESIS 
1 p.m. - 3:30 p.m. 

Moderacoi s : TOM HAMILTON, JPL 

PAUL CARPENTER, JPL 

Topics : 

1. Development of issue agenda — recommendations if appropriate. 

2. Work assignments. 


A- 3 


APPENDIX B 

CONFERENCE VIEWGRAPHS 
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INITIAL EXPERIMENTATION 

Tom Hamilton, Jet Propulsion Laboratory. 



I 



PROGRAM OVERVIEW 



2/" 2/BO 


DOE PHOTOVOITAICS PROGi 

PROGRAM OVERVIEW 


rz & 

I 2 

Q- g 

q. 9r 


i I 

LO uJ 
-J O 

8 2 * 


I ^ 

o — 


sis 

S gg 

p £ O 
o o o 


i I 

S os 

* £ 
i/i 

»✓> 5 
£ 2 


tn 

Q£ t/1 


0 
§ 

1 

00 

o 

s 

OS 

o_ 

£ 

oo 

UJ 

§ 

H 

£ 

os 

— 1 
< 

2 

as 

—i 

2 

g 

U. 

1 

< 

as 

o 

o 

as 

to 

1 

a. 

UJ 

as 

< 

o 

UJ 

X 

5 

£ 

1 

Q- 

s 

5 

5 

CO 

a 

o 

as 

o 

as 

8 

as 

1 

a. 

to 

5 

as 

£ 

fc 

UJ 

UJ 

OS 

OS 

3 

5 

s 

0- 

Q£ 

UJ 

cS 

o 

§ 

o 

a. 

UJ 

f— 

a. 

ca 

uo 

o 

as 

as 

o 

o 

s 

as 

• 

2 

O 

on 

• 



PROGRAM OVERVIEW 
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MULTI-YEAR PHOTOVOLTAIC SYSTEM 
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PURPOSES OF THIS PRESENTATION 
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MULTI-YEAR PHOTOVOLTAIC SYSTEM 
PURCHASE PROGRAM 
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encourages design maturation 

Supports infrastructure development without interfering in current private 
market (stress system sizes expected in 1986); encourages small and minority 
business participation (20% goal' 

Manageable 


PURCHASE PROGRAM IN CONTEXT: 
PLANNED STRUCTURE 





*ALSO CALLED SYSTEM READINESS EXPERIMENTS 





PURCHASE PROGRAM SCHEDULE 





PHOTOVOLTAIC SYSTEM PURCHASE PROGRAM 
IMPLEMENTATION DETAILS 



PURCHASE PROGRAM 


SOME PROPOSAL EVALUATION FACTORS 



Cross-section of regions, suppliers and systems 

Flexibility: Alternate component suppliers, 
installation schedules 



RESIDENTIAL SYSTEM PRICE 
BREAKDOWN STRUCTURE* 
( 1980 $) 





**For Preferred Design #1 (Module ij = 0. 1, 8 kWp system in southwest I 
♦Values shown are currently hypothetical 



RESIDENTIAL SYSTEM PRICES 
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OPEN AREAS 
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ISSUES (Cont’d) 
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Have the SHAC experiences appropriately influenced the program? 
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NATIONAL PHOTOVOLTAIC PR 
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REMOTE-STAND ALONE 
RESIDENTIAL 

INTERMEDIATE LOAD CENTER 
CENTRAL STATION 



WHY RESIDENTIAL PHOTOVOLTAICS ? 
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ESCALATING ENERGY COSTS EXPECTED TO 
CROSS-OVER DECREASING PHOTOVOLTAIC 
COSTS IN MID-TO- LATE I980‘S 














A RESIDENTIAL PHOTOVOLTAIC SYSTEM 


1 



COLLECTORS AS APPROPRIATE 
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UTILITY INTERACTIVE RESIDENTIAL PV SYSTEM 



RESIDENTIAL PV PROGRAM 
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INCENTIVES, ECONOMICS AND INFRASTRUCTURE: 
LATE 1980s 


RESIDENTIAL EXPERIMENT STATIONS 
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NORTHEAST (FY-80) 
SOUTHWEST (FY-80) 
SOUTHEAST (FY-81) 





PROTOTYPE SYSTEMS 
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EMPHASIS ON PHYSICAL PERFORMANCE 





INITIAL SYSTEM EVALUATION EXPERIMENTS 





EMPHASIS ON PHYSICAL PERFORMANCE 
OCCUPANT AND INSTITUTIONAL RESPONSES 


SYSTEM READINESS EXPERIMENTS 
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SEED POINT FOR THE GROWTH OF 
PRIVATE MARKET 
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Copies of the text for Analysis of the Solar Heating and Cooling 
Demonstration Program are available by request from: 

Thomas E. Nutt-Powell 

Joint Center for Urban Studies of the Massachusetts 
I nstitute of Technology and Harvard University 

53 Church Street 

Cambridge, Massachusetts 02138 
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OUTLINE 


AN ANALYSIS OF THE SOUR HEATING AND COOLING DEMONSTRATION PROGRAM 

INTRODUCTION 
SHAC PROGRAM 

p J 

OUTCOME 

FACTORS IN SOLAR ACCEPTANCE IN HOUSING 

CONCLUSIONS 

LESSONS 
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PROGRAM DESIGN TO FACILITATE RAPID ACCEPTANCE 
OF PV IN THE RESIDENTIAL SECTOR 



NO 

INTERVENTION 


MARKET 

INTERVENTION 


INSTITUTIONAL 

INTERVENTION 


T EARLIER 


T EARLIER 
SLOPE STEEPER 
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WHAT CONSTITUTES ACCEPTANCE? 

, . . . MAKING SOMETHING NEW A ROUTINE 
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ORIGINAL PAGE IS 
OF POOR QUALITY 










THE INSTITUTIONAL ANALYSIS OF SHAC HAS A STUDY 
QE A COMPARABLE TECHNOLOGY - SOLAR THERMAL 
BY CASE STUDY 

IQ YIELD INSTITUTIONAL DATA FOR PROGRAM DESIGN 
TO FACILITATE PV ACCEPTANCE AS ROUTINE 
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THE SOLAR HEATING AND COOLING DEMONSTRATION PROGRAM 


+ SOURCES 
+ DESIGN 
+ IMPLEMENTATION 
+ OUTCOME 
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SHAC CHRONOLOGY 


SOURCES 
1951-72 - 

1952 


1971-72 - 


Dec., 1972 - 
1972 

DESIGN 

June 7,12 - 
1973 


JUNE-OCT. - 

1973 


Nov. 2, 
1973 

Nov. 5, 
1973 


Diverse bills filed; none passed 
Paley Report - on Materials Policy 

NEED FOR SOLAR ENERGY RESEARCH 

Task Force on Energy, House Committee 
on Science & Astronautics (S & A) 

NSF/NASA Solar Energy Panel Report 

Committee Staff Report, S & A 


Hearings on Solar Energy Technologies 
S & A Subcommittee on Energy 
supported expanded federal 

SOLAR PROGRAMS 

HR 10952 drafted 

NSF, NBS, NASA, HUD, DOD 
Introduced 10116 by McCormick 

S.2650 Introduced (Cranston - Banking, 
and Urban Affairs) 

S.2658 (H11864 companion) introduced - 
Moss & Weicker 


Housing 
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Hearings on HR 10952 - Energy Subcommittee 


DESIGN 

Nov. 13-15,- 
1973 

Dec. 10, 

1973 

Jan. 28 , 

1974 

Feb. 13, 

1974 

Feb. 19, 

1974 

Feb. 25, 

1974 

March 11, - 
1974 

March 13, - 
1974 


March 20-21- 
1974 

March 27, - 
1974 


HR 11864 (amended version of 10952) 

TO FULL COMMITTEE 

Reported to House 


Passed, with amendments, by House 


HR 11864 - REFERRED TO SENATE COMMITTEE 
on Aeronautical & Space Sciences 

Senate Hearings on HR 11864, S .2658 


Senate Comm (A.S.S.) reports HR 11864 
substituting S.2658 language 

HR 11864/S. 2658 referred to 4 Senate Committees 
Commerce 

Banking, Housing & Urban Affairs 
Labor & Public Welfare 
Interim & Insular Affairs 

BHUA Subcommittee on H & VA 

Hearings on S.2650 & HR 11864 

L & PW Subcommittee on NSF 

Hearing on S.2650 & HR 11864 
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nCSIGN 

March 29, - C Subcommittee oh Science and Technology 
1974 & Hearing on S.2650 & HR 11864 

April 5, 

1974 


May 21, - HR 11864 passes Senate, with ammendments 

1974 

Aug. 12, - Conference Report 

1974 Senate agrees 


Aug, 21, - House agrees 

1974 

Sept, 3, - President Ford signs PL 93-409 

1974 


IM PL EMENTATION. 


Sept. -Dec. - 
1974 


NASA/HUD with NBS, DOD, NSF prepare program 
PLAN SUBMITTED TO CONGRESS 12/30/74 


Sept. -Dec. 
1974 


HUD PREPARES INTERIM PERFORMANCE CRITERIA FOR 
SYSTEMS AND DWELLINGS TO WHITE HOUSE/ 

Congress 1/1/75 


Jan, 19, - ERDA established - PL 93-438 

1975 


March - ERDA 23 - National Plan 
1975 


Oct. 1975 


1st National Conference on Solar Standards 


Sept, 13-15-r 2nd National Conference on Solar Standards 
1975 

Jan. 19, - HUD Cycle 1 

1976 

Nov. 1976 - ERDA 23A - (76-6) Updated National Plan 

Jan. 1, - HUD Cycle 2 

1977 

May 30, - HUD Cycle 3 

1977 

Oct, 1977 - DOE established 

Mar. 29, - HUD Cycle A 

1978 

July 1978 - D0E/CS-0007 National Plan 

Sept. 28, - HUD Cycle Aa - Passive 

1978 
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SOLAR HEATING AND COOLING PROGRAM 


ACTIVITY 


MAJOR MILESTONES 


RESEARCH AND DEVELOPMENT 


DEVELOPMENT IN SUPPORT 
OP DEMONSTRATIONS 


RESIDENTIAL 

DEMONSTRATIONS 


COMMERCIAL DEMONSTRATIONS 


DATA COLLECTION, EVALUATION 
AND DISSEMINATION 


STANDARDS AND CRITERIA 


MARKET DEVELOPMENT 


SOLAR IN FEDERAL BUILDINGS* 


CALENDAR YEAR 


1974 


LEGISLATION 




£ 


£ 


f 


£ 


£ 


£ 


197S 


PLAN 


1976 


1977 


I HATING 

r 


1979 


COMSINEO 
MATING * 
COO LINO 

V 


TECHNOLOGY TECHNOLOGY 

PLAN RE ADINESS/PE VIE W PE . * « !Nf SS/REVtfW 

~S" 


1990 


PLAN RELEASE RFr> 


CONTRACT 

AWARDS 


I 


OTOTVPI MARI 
(HEATING) 


n 


£ 


PHOTOTYPE HAROWARI 
(COOLING) 


1ST CYCLE 

2ND CYCLE 

3RDCYCV E 

ATM CYCLE s' 

rn CYCLE 





1ST CYCLE 

2ND CYCLE 

3RD CYCLE 

4TH CYCLE 


A _ 

▲ 

A ____ 

A 


PLAN: 

OATA BASE ANC 
INFORMATION ( 

> BANK OPERATH 
CENTER; CENTRA 

DNAL: 

t DATA PROCESI 

KING 


1 


INTERIM 

CRITERIA 


1 1 

PLAN: I UPDATE 

INTERIM STANDARDS; I AD INTERIM 

UPDATE INTERIM CRITERIA CERTIFICATION CRITERIA 


1- 


DEFINITIVE CRITERIA 
AND STANDARDS 


A A 



i r 

THERMAL 


RECOMMEND MARKET 

RATINGS 


DEVELOPMENT ACTIVITIES 


STUDIES 

ft INCENTIVES 

UPDATE | UPDATE 


* 


¥ 




RULE 



PLAN 

MAKING 

TRANSFER 

FUNDS 


t 




•A NEW THREE YEAR PROGRAM TO BE DEVELOPED IN ACCORDANCE WITH THE NEP. 
A ACCOMPLISHED ACTIVITIES 
A SCHEDULED ACTIVITIES 
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PROGRAM PARTICIPATION 
NATIONAL HEATIN6 AND COOLING OF BUILDINGS 
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HUD RESIDENTIAL DEMONSTRATION PROGRAM 


CALENDAR YEAR 
DEMONSTRATION ACTIVITY 


19/S 19 H 


1977 


1971 


1979 


PROGRAM STOOitS 
DC MONET A AT IONS 

SITE SYSTtM PROJECTS 
INTlGftATCO SYSTEM PROJECTS 
CYCLE I 
CYCU 7 
CYCLE 3 
CYCLE 4 
CYCLE S 

fERFORMANCE CRITERIA 
AND STANDARDS 


i I O I' 


•UILDING TYPf 

LOCATIOWACOION 

SYSTEM 


EHH>- 


DATA COLLECTION AND E VALUATION 

D — ■ » 




CHEE> 

mzz 


u P — i 


\ PIFINItTvI 


INTERIM : 


•implementation op the residential demonstration procram »th cycle is preoicateo on the solar cooling RAO PROGRAM 

DEVELOPING TECHNOLOGIES WHICH WILLS! SCNfFlOAL 
ACCOMPLISH! D ACT I VtTIE# 

CZJ SCHEDULED ACTIVITIES 



I 

[. 

[ 
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SHAC IMPLEMENTATION 


+ SITE-SYSTEM 

+ INTEGRATED SYSTEMS - 5 CYCLES, RFGAs 
+ PASSIVE DESIGN COMPETITION 
+ INSTRUMENTATION 
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SHAC SUMMARIZED 

+ THE INTENT - DEMONSTRATION PROGRAM 

+ THE REALITY - RESEARCH & TECHNOLOGY 

DEVELOPMENT PROGRAM 

i 

♦—THE OUTCOME - A MUDDLED PROGRAM 
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WHY A MUDDLED PROGRAM? 

IN CRISIS, FALL BACK ON ROUTINES 

ROUTINES, BY FAMILIAR! PROVIDE 
CONFIDENCE THAT THE PROCESS IS 
LEGITIMATE AND THE OUTCOMES ACCEPTABLE 


B-73 


NO MATCH BETWEEN OR AMONG THE 
ROUTINES OF THESE INSTITUTIONAL ARENAS; 

1) FEDERAL POLICY 

2) FEDERAL PROGRAM ADMINISTRATION 

3) TECHNICAL DEVELOPMENT 


i\) HOUSING 


12 


Table 2 

The Pour Institutional Arenas in the SHAC Program 

ARENA 1 

+ Institutional Arena — Federal Policy 
+ Currency of Exchange — Money 
+ Atmosphere — National Energy Crisis 
+ Routine — Congress Enaccs, Authorizes, Appropriates 

ARENA 2 

+ Institutional Arena — Federal Program Administration 
+ Currency of Exchange — Status 
+ Atmosphere — Turf Protection 
+ Routine — Obtaining and Running Programs 

ARENA 3 

+ Institutional Arena — Technology Development 
+ Currency of Exchange — Quantifiable Data 
+ Atmosphere — Engineering Crisis 
+ Routine — Instrument 

ARENA 4 

+ Institutional Arena — Housing 
-» Currency of Exchange — Marketability 

+ Atmosphere — Market Risk, Mitigated by Interdependencies 
+ Routine — Word-of-Mouth 
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FACTORS IN SOLAR ACCEPTANCE IN HOUSING 

+ DEVELOPER MOTIVATIONS 
+ INFORMATION EXCHANGES 


+ COMPREHENSIBILITY 


DEVELOPER MOTIVATIONS 


+ FRIENDS - REALIZATION OF IDEALS 
+ INDIANA - TEAM SPIRIT 
+ RESERVOIR HILLS - ORGANIZATIONAL FOUNDATION 

+ AMREP - CORPORATE EXPANSION 

INFORMATION EXCHANGES 

+ TYPE ~ RESERVOIR HILLS, FINANCIAL 
+ SOURCE - INDIANA, FROM HBAI 
+ DENSITY - AMREP, MITRE CONFERENCE 
+ CONTINUITY - SANTA CLARA, SCIENCE ADVISOR 

COMPREHENSIBILITY 

VIA THE SUPPORTING INSTITUTIONAL NETWORK 
(MARKET RISK MITIGATED BY INTERDEPENDENCIES) 

+ LEGITIMATOR HBAI 

+ TRANSLATOR REDDING 

+ LINKING-PIN AMREP ENVIRONMENTAL CONSULTANT 

+ PLUNGER FRIENDS 

+ REGULATOR SAN DIEGO COUNTY GOVERNMENT 


Is* 
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CONCLUSIONS 


1. The SHAC program is a legislative hybrid of technolc:- 

DEVELOPMENT AND HOUSING DOOMED TO FAILURE. 

2. In the housing market neither financial incentives n:= 

TECHNICAL DATA ARE SUFFICIENT FOR A SOLAR INNOVATION *TC 
BE ACCEPTED. 

3. INNOVATION ACCEPTANCE IN THE HOUSING RECTOR REQUIRES 
MEDIATION THROUGH ROUTINE AT THE LOCAL MARKET LEVEL . 

4. Recipients of SHAC subsidies had motivations other than 

CONVENTIONAL MARKET OBJECTIVES. 

5. Acceptance of subsidy does not necessarily mean 

ACCEPTANCE OF THE INNOVATION. 

6. The probability of acceptance of an innovation increases 

WHEN INFORMATION COMES THROUGH ROUTINE EXCHANGES, 

7. Information must be about the innovation/ not the subsidy, 
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LESSONS 


RESEARCH IS RESEARCH; DEMONSTRATION IS DEMONSTRATION 

DESIGN/ADMINISTER OUTSIDE D.C, 

MATCH ROUTINES OF THE ACCEPTING INSTITUTIONAL ARENA 
~ IN HOUSING 

DISSEMINATION STRATEGY IS THE KEY 
— - AS THE CURRENCY IS WORK-OF-MOUTH 


MULTIPLE ACTORS, MULTIPLE MOTIVATIONS, 
MAXIMUM INTERDEPENDENCIES 
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Emphasis in introducing Solar Heating/Cooling 
Systems 
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Emphasis. in Introducing Solar Heating and 
Cooling Systems 
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TAM 31. Rank order of constraint! by aggregate weighted values. 
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BLHARKET WtALOGY 

$.50/H p PV APPROX. EQUAL TO ».50 /l*. CATFISH 


r 
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THERHAL/PV 





COMMERCIAL AVAILABILITY SUPPLY CAPABILITY DITTO 

EXCEEDS DEMANDS 



SO WHY HASN'T CATFISH PENETRATED THE MARKET? 
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PARTICIPATION IN COLLECTIVE DECISION MAKING IN THE 
LOCAL BUILDING DEPARTMENT BY ACTOR AND ROLE 


FIGURE 2 
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PHOTOVOLTAIC RESIDENTIAL APPLICATIONS 



DOE PHOTOVOLT AICS PROGRAM 

PHOTOVOLTAIC RESIDENTIAL APPLICATIONS PROGRAM 
IMPLEMENTATION WORKSHOP 
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DOE PHOTOVOITAICS PROGRAM 

PHOTOVOLTAIC RESIDENTIAL APPLICATIONS PROGRAM 
IMPLEMENTATION WORKSHOP 

INTERMEDIATE OBJECTIVES, TESTS 
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"OPTIMAL"/ APPROPRIATE RATE STRUCTURES 
. LOAD SHIFTING 

TEST OPTIMAL DIFFUSION HYPOTHESES 

• INSTALLATION TRAINING Jls 

. DEMONSTRATION DESIGN 2/1 
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MULTI-YEAR PHOTOVOLTAIC SYSTEM 
PURCHASE PROGRAM 
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Tom W. Hamilton, Manager for Planning, Assessment, and Integration 
Technology Development and Applications, Photo voltaics Lead Center 
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DEVELOPMENT OF BASELINE EXPERIMENT PLANS 
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Awards Apri 1-May, 1981 


PHOTOVOLTAIC RESIDENTIAL 
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FRANK CAMM 
THE RAND CORPORATION 
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OUTLINE 
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WHAT IS IT YOU WANT TO KNOW 




What- an experiment can tell you about these issues is limited by the expense and productivity 
ie data an experiment produces. For o g iven cost . the quality of information one con generah 
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WHAT CAN AN EXPERIMENT TELL YOU ? 
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THREE TYPES OF EXPERIMENTS 
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PURCHASE DETERMINANTS: AN EXAMPLE 
SMILEY’S "DETERMINANTS OF HOUSEHOLD INSULATION 


z 5 
o fD 

ZZ to 

5 - 

§ g 

z < 


ca 

X 

Q> 

+ 

-1 

n> 

CO 

u. 

u- 

O 

to 

0 
1— 

CO 

1 

o 

E 

2 


CXL 

i ■ i 


CO 

< 

CO 

>- 

r—t 

O 

p 

s 

O 

CO 

X 


UJ 

> 

ca 

LU 

> 

a 

o 

o 

< 

£ 

z 

O 

X 

i 

§ 

Q— 

i/i 


UJ 

i/1 

CL 


a) 

b) 

c) 

a) 

b) 

c) 

c 

ra jo 

u -o 




• • 
CO 


6> 

dd 

• * 

UJ 

s 

UJ 


> 

% 

2 

s 

Z3 

oo 

O 


Q_ 

UJ 

O 

o 

z 

< 

CO 

0£ 

a. 




LACK OF CONTROL OVER DATA COLLECTED 
COLLINEARITY 
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SMILEY’S 1st EQUATION 
DEP VAR: PR [INSULATION >6 INCHES] 
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EXPERIMENT 1 

DETERMINANTS OF HOUSEHOLD PURCHASE 
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d) EXTENT OF KNOWLEDGE, ROUTINE 



fl 

i|-Scj 

Urn 

1 1 'S 


1 ill's 

" 1 .11 1 

^ w aT) _ 


I 


8.2 


«■£ 


i Wi 

s S< I=il 

- If iii 
M i° ^ 

4) i*_ ♦- S "S 
r ft fa O »l O 
-£ U 41 _ 3X 

. o 5. £ 5 4> 
o ® x .2 -2 3 
°-o *? „ 2 


M • — 


8 


n s O 
O) c O-C 


C £* E •- 
D ■- Sx 


8 


— ° c S-— 

c 8>*i-8§>*> 

.§££•§ I -® 

I. • •: 'i ■” J 

*oj> i °8 

O 8.® 

l°-2 °-8 o 

£•5 1.2.2 o 

14 S-i S.-S 

U > O p) 4) C 
»2° ?|.2 
- 9 "2 i_ ■“ o. 

•S-6 8 S | 

u» i n P 


41 

-C 


g “5.2 

Ijg- o 

O ■£ o > 


c 

8 



B-118 


HOUSEHOLD RESPONSE: AN EXAMPLE 
RAND ELECTRICITY PRICING EXPERIMENT 
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b) EFFECT OF HORIZON ON LEARNING 

c) EFFECT OF HORIZON ON STOCK ADJUSTMENT 

d) HAWTHORNE EFFECTS 
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Finally, any experiment must cope with Hawthorne or placebo effects — behavioral changes 
induced by the simple fact that an experiment is on. The Rand experiment attempts to detect 
these effects in a number of ways, but cannot be certain that all are recognizable. 


EFFECT OF FSM AND ACTUAL ALLOCATIONS 
ON "POLICY VARIANCES” 
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EXPERIMENT 2 

HOUSEHOLD RESPONSE TO OWNERSHIP 
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EXPERIMENT 3 

RESPONSE TO RATE DEREGULATION 
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CONCLUSIONS 



PHOTOVOLTAIC RESIDENTIAL APPLICATIONS PROGRAM 

IMPLEMENTATION WORKSHOP 
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THIS WAS A ROUGH ATTEMPT TO SUMMARIZE DISCUSSIONS IN REAL-TIME ON 
INFORMATION NEEDS AND ACTORS WHICH CORRESPONDED TO STAGES OF 
PHOTOVOLTAIC TECHNOLOGY AND MARKET DEVELOPMENT PROGRAM 
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March 3, 1980 



Rosalyn Barbieri 
Jet Propulsion Laboratory 
4800 Oak Grove Drive 
ra/s 506-418 
Pasadena, CA 91103 

Dear Ros: 

I appreciated being included in the Residential Applications Program 
Implementation Workshop last week, although we did not really get to the 
point of working out implementation plans, as 1 had hoped. Probably it was 
too much to expect, for JPL had to educate half of us to what the program 
was all about before we could begin to think about specific plans. I had 
the feeling, however, that we were at the point when we broke up of being 
able to retire in groups of four or five to hash out specifics on the 
blackboard. 

I have a number of specific observations and recommendations to make, but 
before I do, let me note some of the major points that became clear to me 
as 1 listened to the presentations: 

1. The careful design of information presentations about the technology 
is just as important in the marketing process as the development of the 
equipment . 

Generally a person's decision whether or not to make a purchase, or to 
adopt some innovation, follows a general izable pattern. The potential 
consumer (1) becomes aware of the product, (2) seeks information about it 
and evaluates it or else is offered information/judgment about it by a 
friend, and (3) tries it. 

One of the most successful commercial marketing strategies today is to 
distribute promotional samples of the product, thereby truncating the 
purchase-decision process. The prospective customer becomes aware of the 
product, gets his/her own information about it, and tries it, all at the 
same time. This marketing strategy is effective because people tend to be 
wedded to the tried and if not true, at least well understood products 
they are accustomed to purchasing. 


SRI International 

333 Ravenswood Ave. • Menlo Park, CA 94025 • (415)326-6200 • Cable: SRI INTL MNP • TWX: 910-373-1246 
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For large purchases, marketers have to substitute information and satisfied 
customers for the free samples as agents of persuasion. Demonstrations and 
careful documentation of success stories thus become surrogates for wide- 
spread personal experience with the innovation. 

2. The selection of tlfe appropriate recipients for infor'mation and the 
timing of the information will be critical. 

Jet Propulsion Labs is in the unenviable and perhaps unasked-for position 
of a firm with a brand-new and desperately desired product. Generally, the 
newer a product is, the less experience people have with it, and in the case 
of PV, with anything like it. Information is therefore absolutely crucial — 
the amount, the timing, the target. 

The S-shape of the diffusion curve is determined by peoples’ experience with 
the innovation. That is, were potential adopters to get their information 
on a one-by-one basis, from media, the diffusion "curve" would in fact be 
the straight linear function of media messages affecting individual decisions 
over time: *»*^ 00 *' . 

However, each person who adopts an innovation passes judgment on it and 
becomes a positive (or negative) opinion leader for other potential adopters. 
If he or she influences, let us say, two others, who in turn each influence 
two others, the diffusion curve "takes off," and adoption of the innovation 
increases at an algebraic rate. 

The S-shaped curve was mentioned at the workshop, and mention was made of 
the fact that the curve can be steepened, that is, the diffusion accelerated, 
by various Interventions. I am not sure that the workshop participants 
recognized, however, that: (1) Interpersonal communication is crucial to 

achieve an S-shaped curve, and (2) that communicat ion must be mo s 1 1 y positive, 
or the curve will be downward, not S-shaped. 

Therefore, it is vitally important to know whom to introduce PVs to, at what 
stage of the technology's development. As Dick Ritt Ionian observed, to show 
builders an otherwise barren room full of equipment could do more damage 
than good to the PV program. 

The audience for information will grow as the technology matures over the 
first few years of experimentation, as will the need for widely-avai 1 able 
det ailed information. The first performance data generated by the experimen- 
tal systems will be of immediate interest to the l’V industry and to inventors 
working on the technology, although this same data may be important at a 
later date to architects and builders. 

3. There is often a vast difference between information given and informa- 
tion received. People do not make purchase decisions entirely "rationally." 
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People are not passive, empty receptacles which we can fill with information 
and then expect appropriate responses from. Potential users of PV will judge 
the technology by such criteria as: 

a. Associations with other technologies. Perhaps consumers will 
think PV are like active thermal solar systems. Or perhaps the fact 
that PVs generate electricity will make them seem niore like non-solar 
electric appliances. 

b. Compatibility with present practices and values. "Eco-chics" 
will buy PV because the solar cells on the roof are visible symbols 

of commitment to a purer environment. Developers may shun PVs because 
their use requires hiring an entirely different set of sub-contractors. 

c. Perceived attributes or characteristics of the technology. These 
characteristics may bear little resemblance to engineering "reality." 
People's perceptions are shaped by rumor, by their degree of under- 
standing of the technology, by the state of the national economy, etc. 
Many products fail on the market because their inventors and promoters 
make the mistake of believing the public will see the engineering or 
technical advantage and will therefore quite logically accept the 
innovation.* In fact very few products sell to the general public on 
the basis of performance statistics alone. 

The following steps seem to be essential in planning the PV program: 

Marketing studies should parallel and complement the engineering program. 
While I believe this need was generally recognized at the workshop, there 
was no agreement on the mechanism for starting such studies. I would suggest 
the following: 

1. A Pre-experimental (pre-mission) team of 4-5 people should meet to 
draw up a tentative master marketing plan, which could then be submitted to 
the mission team for comment and emendation. These 4-5 people would, in 
essence, fill in Tom Hamilton's handwritten viewgraph plan, deciding tenta- 
tively which "actors" should be introduced at each stage of the program 
design, and what essential social questions need to be answered at which 
points. 

It seems to me that the following skills are needed at such an interim 
meeting: 


Recently some of my colleagues and I were asked to help advise the inventor 
of an extremely fuel-efficient (68-100 miles per gallon) three-wheel vehicle 
which was not being accepted, on how to promote his product. The engineer- 
inventor chose to Ignore the fact that most potential users regarded the 
design as unsafe, since he could "prove" with figures and statistics that 
the vehicle was more stable than it appeared and that the probabilities of 
a crash into the exposed side of Jie car were very slight. Therefore he 
dismissed as irrelevant the market perceptions of the car as unsafe. 
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a. S I in e the engineer ini; side of tile program Is well developed, one 
person should he present who knows that program very well. 

b. Hie intent of the program is to boost 1‘V up the (infusion curve 
at an aeeel erat i d rate, so a pet sop with b.ickg round in market in;; new 
prod ue t s eou I d help identify the issues in entry marketing. 

e, As 1 noted tad nauseuin) at the workshop, the program requires the 
careful targeting of information, at differing levels of specificity, 
through appropriate channels, so an informal Jon-d is: eminat ion person 
would be valuable. 

d. The presentations showed how vital it Is to have an understanding 
of the building industry for any residential programs, lienee the need 
for a Dick Fidd Ionian or his equivalent. 

e. Solar is an unusual technology on numerous counts, e.g.: 

i. Residential solar equipment docs not replace existing 
equipment but supplements it. 

ii. Because of the end gy or i s Is , solar is an overtly value- 
laden technology choice. 

iff. Government at all levels Js pushing solar with unprece- 
dented vigor. 

For these reasons (and others), there are similarities between SUAC 
and PV commercialization and therefore, as the presentation demon- 
strated, a person with extensive experience in the eommerc ial izat ion 
of SUAC would be helpful. 

2. The mission team should refine the objectives and research issues con- 
ceived by this first planning committee into specific research questions, 
which would then be set into RFPs. In other words, besides the two kinds 
of RFPs mentioned at the workshop, aimed at equipment developers, there 
should be several RFPs for the necessary marketing and communication 
studies. While bidders could be encouraged to evolve their own research 
designs, the designs would have to be responsive to the questions asked. 

While I believe that a pre-mission team committee of 4-5 people could best 
evolve a marketing plan, let me suggest a few preliminary thoughts I have 
about such a plan. 

It occurs to me that our discussion of when is an experiment an experiment 
and when is it a demonstration was actually a bit misleading. At different 
points in the technology development, the equipment serves as a "demonstra- 
tion" to different groups. At the "experimental" stage, the photovoltaic 
array is a demonstration to industry and equipment designers, since the 
intent at that point is to stimulate innovation and solve design problems. 

At this point, the equipment is by no means a demonstration for potential 
residential users. 
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There are, in fact, at least three activities which are occurring simultan- 
eously at each stage of the engineering development plan: 

1. Market-Acceptance Testing/Identifying Future Information Needs. 

Panels of future "actors" are asked to (1) react to the design as far as it 
has developed and (2) identify the Information needs they foresee from their 
particular perspective. (Thus, it would be important, as was pointed out in 
the workshop, for someone to give the architect's viewpoint early in the 
performance data gathering, so that information about structural needs, for 
example, is collected.) These small panels representing particular profes- 
sional or interest groups, would in effect serve as consultants to the market- 
ing/commercialization teams, to ensure that information will be available to 
bring "on line" as needed in the future. 

2. Information-Dissemination 

At each point in the technical development, information is being generated 
which is of imm ediate concern to some actors. Therefore key opinion leaders 
for those groups are invited in to see the equipment demonstrated. When the 
equipment is still behind the fence, homeowners would not be invited en masse, 
for instance, but engineers would be. Builders might be invited when the 
equipment was installed in a home. When the home is occupied, then the home- 
owners would be targeted. In short, the populations targeted to receive 
information at this time would be those for whom PV systems at that point in 
tneir development were of immediate relevance. 

3. Awareness-Raising 

At the same time that small market panels representing groups of "actors" 
who will need information later are being questioned about anticipated 
information needs (//l) and that specially targeted audiences for whom the 
equipment is a demonstration in its present state are being fed detailed, 
extensive information relevant to their needs (02), general information » 
should be given out through the media to arouse Interest in residential 
photovoltalcs (//3). For instance, long before the equipment is installed 
in a house and therefore could be considered a demonstration for archi- 
tects, articles about the equipment should have appeared in architectural 
magazines, suggesting this equipment as a coming attraction to be watched. 

Generally, people have to be aware of a new idea for a while and then to 
evaluate it, before they try it themselves. Media is the most efficient 
way to raise awareness. Personal contact is relatively more Important 
when the time comes for people to consider adopting the innovation. 
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As an example of the three-tiered approach I am suggesting, I have attached 
an outline of the kind of framework a pre-mission team might start work with. 
This is by no means complete; the 4-5 people I mentioned could fill the 
outline in and determine the relevant research questions as their first 
task. . * 

Hope these suggestions are of some use to you. I have just returned from 
D.C. where I testified at hearings on D.O.E. appropriations held by Rep. 
Ottinger's sub-committee on Energy Development and Applications of the House 
Science and Technology Committee. I feel the fact that two diffusion 
scholars were asked to recommend what kinds of "behavioral and motivational" 
research should be done by D.O.E. , evidences growing awareness of the im- 
portance of social science theory to the development of energy programs. 

Warij regards, 


Dorothy Leonard-Barton 
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Kr.S IDMNTIAI. AiMM.ICA! IONS WORKSHOP 


Session r f I Experiment L Sub-Experiment Design 


Prepared by: J.L. Smith, JIM 


Sons Ion Overview 


This session Introduced tin* topic oi experiment tlosipn within Mu- 
res I ilo ill in 1 appl leal ions experiment program. Three pr i sent it ions w. r« 
given In the two-hour session, Tom Hamilton, Manager, Planning Asm v,- 
men t ami Integration, Phot ovo 1 1 a ies Technology Development and Appl T*.i- 
t ion Lead Center, gave an introductory presentation that reviewed the 
current status of planning lor the experiments and presented nontextual 
Information on the photovol ta le program. Dr* Frank Lamm of the Kami 
Corporation dismissed some of the constraints and difficulties involved 
In designing and Implementing social experiments, (liven that the pro- 
gram wishes to Increase its understanding oi non-hardware issues, as 
well as hardware related issues, during its conduct of the residential 
expel l meins, cat etui at tent son must he paid to sample design, experiment 
design, measurement and objectives. Cary Li l lion of MIT Fnergy Labora- 
tory presented approaches to and results of several surveys (experiments) 
conducted by MIT in conjunction with early photovoltaic experiments, The 
reactions of potenti.il purchasers to several photovoltaic installations 
were measured and correlated with the potential purchaser’s preconceived 
attitudes toward solar systems, energy problems, previous innovative 
behavior , etc . 

The session was truncated due to lack of sufficient time t o com- 
plete all the presentations. No discussion of the presentations was 
possible within the time constraints. 

It was clear, however, that the participants of the workshop did 
not share a common perception of the pujj^oses and objectives of tlu* 
residential experiments. Even though the word "experiment 11 was expli- 
citly adopted to imply that the major intended purpose of the activities 
is the production of new information, many of the workshop participants 
apparently believe that issues such as "involving the right players" or 
"contacting the appropriate people" are dominant considerations in the 
design of the experiments. In my opinion this confuses "information 
dissemination" or "demonstrations" with "discovery or production of 
new information" or "experiments". Obviously, one cannot disseminate 
something one does not know. Thus, discovery of nonexistent information 
must precede its dissemination. 


The session emphasized Che huge gaps in our knowledge with respect 
to the "barriers" facing deployment of grid-connected photovoltaic sys- 
tems as well as the inherent difficulty In designing, implementing and 
conducting experiments’* 1 to fill in those gaps. Careful attention must 
be paid to designing the experiment and selecting the experimental 
sample . 

In summary, the session revealed wide differences in the percep- 
tions of the workshop participants of the purposes and implementation 
planning requirements of the residential application program. 


*Exper imputation is the classical scientific method for advancing the 
state of knowledge. 
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RESIDENTIAL IMPLEMENTATION WORKSHOP 
SOME CLARIFICATIONS, IMPRESSIONS, AND POSSIBLE FUTURE DIRECTIONS 


Prepared by: Toa W. Hamilton, JPL 


The first day wan spent discussing nnd clarifying the context and 
terminology being lined. Participant*! began to work on improving the deni go 
and the implementation detail** of the Photovoltaic** Residential Progrnn. 

I concluded that a series of meetings with continuity of participation 
is necessary to round out the residential plan. The first session intro- 
duced a great deal of Information to persons not familiar with the pro- 
gram. A better degree of coordination of nomenclature could have made 
this information easier to digest. In the Session I presentation, a 
sequence of phases shown in the Figure 1, below, were described. In the 
following discussion, Ed Kern, of MIT/Lincoln Laboratory described the 
phases shown below in the dotted boxes. The "Prototype Development" 
phase is done in the regional Residential Experiment Stations, as neces- 
sary, as a precursor to the "TSEE" which is the first block. The terms 
"EFT" and "SRE" can be (and were) used interchangeably. 



I 1 

! I 

I fROTOTYPE I 

I DEVELOPMENT I 

I I 

l I 


| (SAME) , 

I 1 

I I 


f 1 

| SYSTEM I 

| READINESS I 

| EXP*TS (SRE) | 

I I 


Figure 1. Residential Program Phases Reconciled; 

Top Line: Tom Hamilton's Presentation 
Bottom Line: Ed Kern's Presentation 

The workshop was held before solid content of the EFT, MT phases 
of the program were developed. This was done with the intent of obtain- 
ing help and guidance in rounding out the DOE plans by adding the appro- 
priate market development plans to those already existing. I believe we 
underestimated the time required to become familiar with photovoltaic*? 
and the existing thought and plans for the residential market. The ideas 
offered by several participants, and well expressed by Dorothy I.eonard- 
Barton's comments earlier in Appendix C, have influenced my thinking 
about how we should proceed to further develop residential plans. It is 
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clear to me that we need to establish a temporary two-part team consist- 
ing of "plan developer* and Integrator*" and relevant reviewer* who can 
Interact on a regular ba*l* over a period of month*, Plan* along thl* 
line are under development a* are eon*lderat Ion* on how the multi-phase 
process described in current plans might be accelerated without excessive 
risk. I believe that the Information generating and information dissem- 
ination functions of experiments and demonstrations can be overlapped 
when we carefully consider who needs Information in the following stages 
and what the most credible source Is to each party. 
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APPENDIX E 


PRECONFEPANCE COMMUNICATIONS /LI ST OF ATTENDEES 


PRE-CONFERENCE COMMUNICATIONS 


A letter wan went to potential workshop part ic I pant h . A sample 
letter follows: 

Dear : 

Thank you for agreeing to participate in the Photovoltaics Residential 
Applications Program Implementation Wrokshop. Tills workshop is being 
conducted by the .let Propulsion Laboratory Photovoltaics I.ead Center for 
the Department of Energy and is being held in the Millikan Board Room of 
the California Institute of Technology of February 12-13, 1980. 

It is the first in a series of workshops designed to assist the photo- 
voltaic program in further developing its program implementation plans. 

Due to their high priority, we are beginning with a focus on residential 
appl icat Ions. 

Enclosed is a brief statement of the workshop objectives, an agenda and 
participant list. Note that we plan to start at 8:30 a.m. on Tuesday 
morning. 1 lie enclosed maps should assist you in locating Caltech and the 
Millikan room. 

You will also find enclosed a copy of the Photovoltaic Program Multi-Year 
Plan (if you have not been closely involved in the program) and a copy of 
the slides from a recent presentation I made to representatives of the 
Photovoltaics industry on current plans for the so-called "Multi-Year 
photovoltaic System Purchase Program". The Multi-Year Plan should serve as 
background for aspects of program philosophy and the timing of certain 
technology-related events. It is currently being revised to include the 
content of the purchase program. The plans for detailed timing of the 
residential aspects of the program will be introduced during the first 
workshop sess i on . 

We are looking forward to your participation in a stimulating and construc- 
tive workshop. 


Sincerel v, 

Tom W. Hamilton 
Manager, Planning, Assessment 
and Integration 

Photovoltaics TD it A I.ead Center 
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Science Applications, Inc. 
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A1A Research Corporation 
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Studies 
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